L m—

Update on the National Air Toxics
Trends Stations Proficiency Testing
Program

Dennis K. Mikel, David Shelow

US EPA Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina

lan C. MacGregor, Kimberlea D. Andrews,
Battelle, Columbus, Ohio, USA



Outline
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— The NATTS sites
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* Meeting our Stated Objectives
— Precision
— Completeness
— Detectability

* Proficiency Testing: A New Approach



«Urban Sites

*Rural

NATTS Sites - 2010

*E. Providence, RI
*Boston (Roxbury), MA
*New York, NY
*Rochester, NY
*Washington, DC
*Decatur, GA

*Tampa, FL (2)
Detroit, Ml

*Los Angeles, CA
*Rubidoux, CA

«Chicago, IL
*Houston (Deer Park),
TX

+St. Louis, MO
*Bountiful, UT

«San Jose. CA
*Phoenix, AZ

Seattle WA
*Richmond, VA
«Portland, OR

eUnderhill, VT

« Grayson Lake, KY
Chesterfield, SC
«Grand Junction, CO
La Grande, OR
Harrison County, TX
*Mayville, Wi

® urman Sites

A Rural Sites




NATTS QA Objective

Data Quality Objective (DQO) is in support of the GPRA goal of

reduction of Air Toxics by 75% (1993 levels) by 2010:

“To be able to detect a 15% difference (trend) between two
successive 3-year annual mean concentrations within acceptable
levels of decision error.”

To meet this DOO we need:

* 1-in-6 day sampling frequency with at least an 85% quarterly
completeness

* Precision controlled to a Coefficient of Variance (CV) of no more
than 15%

* Detectability based on 2001 Pilot Study Minimum Detection Limits
(MDLSs)

» Lab bias for the data set of less than 25% measured using
Proficiency testing (PT)

These are our Measurement Quality Objectives (MQOs)!




NATTS QA Program

Measurement Quality Objectives (MQOSs)

Compound Precision Bias Detectability Completeness
(CV) (Lab)
Arsenic < 15% < 25% 0.217 ng/m3 > 85%
Benzene < 15% < 25% 0.016 ug/m3 > 85%
1,3-Butadiene < 15% < 25% 0.013 ug/m3 > 85%
Formaldehyde <15% <25% | 0.0074 ug/m3 > 85%




Seven Year

Meeting Objectives: Method Precision Results 2004 - 2010  average:

Benzene: 24%
60 1,3 Butadiene 21%
Formaldehyde: 16%
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Meeting Objectives: Data Completeness 2004 — 2010
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Meeting Objectives: Method Detection Limits 2004 - 2010
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Proficiency testing Program

* NATTS PT Program
* Third-party, single blind spiked samples
= Concentration ~ ambient air
= Quarterly

» Measurement quality objective (MQO): bias < 25%
» Fourth quarter of 2011: VOCs and carbonyls
» First Quarter of 2012: PAHs, metals, hex chrome



PT

« Target value

— Target value (T) is presently the mean of confirmatory
analyses

— Confirmatory analyses must have acceptably low bias
compared to known spiked value (< 25% for VOCs; <
15% for carbonyls)

 PT Performance Assessment

— MQO for bias < 25%

— Acceptable: 0.8 T <Result<1.2-T

— Marginal: 0.75-T < Result < 0.8-T OR 1.25:T = Result > 1.2°T

— Does not meet MQO: Result <0.75-T OR Result > 1.25-T



Proficiency Testing: A New Approach

After initial results, we had Discussions with new
Contractor:

 What is the “True” value of a PT

« Should it be the Generating Labs analysis?

* Should it the mean of the all NATTS lab results?
« Should it be a hybrid?

*What are the implications of each?
If the generating lab’s analytical value is off, it can

skew the results
If one labs results are off, it can skew the mean.



Proficiency Testing: A New Approach

Benzene
Target
Lab (Result/2oDiff) 5% 2.65 125%

01-01 (3.06/115%)
01-04 (2.37/89%6)
01-05 (3.25/123%)
02-01 (2.98/112%)
03-01 (2.76/1049%6)
03-02 (3.28/1249%6)
04-01 (2.81/106%6)
04-02 (1.54/58%06)
04-04 (2.35/89%06)
04-06 (3.15/119%0)
05-03 (3.80/143%)
2.87/108%06)

05-06 (3.95/149%)
05-07 (3.50/132%6)
06-01 (3.00/113%6)
07-02 (3.52/133%)
09-03 (3.20/1219%6)
09-06 (3.00/1139%6)
09-08 (2.91/11026)
09-09 (3.10/117%)
10-02 (2.38/90%6)
11-01 (2.92/110%06)
11-03 (2.82/106%6)

o 1 2 .
Concentration (ppbv)
_ Acceptable - Results within £20% of the target
Warning - Results between +x20-25% of the target
_ Not Acceptable - Results outside +x25% of the target




Proficiency Testing: A New Approach

1,3-Dichloropropene - trans

o Target .
Lab (Result/26Diff) 75% 2.30 125%

01-01 (2.63/114%0)
01-04 (2.32/101%0,
01-05 (3.20/139%0
02-01 (2.90/126%0)
03-01 (2.96/129%0)
03-02 2.88/125%;
04-01 (3.22/140%

05-07 (5.30/230%
06-01 (3.40/148%)
07-02 (4.19/182%)

09-03 (NR)
09-06 (3.41/148%)
09-08 (2.95/128%)

09-09 (NR)
10-02 (2.49/108%)
11-01 (3.25/141%)
11-03 (3.23/140%)

3
Concentration (ppbv)

I  Acceptable - Results within +20% of the target
Warning - Results between £20-25% of the target
I Not Acceptable - Results outside +25% of the target

NR - Lab did not report results




Proficiency Testing: A New Approach

Benzo(a)pyrene

Lab (Result/26Diff) 75% Tf_iggt 1259%

03-02 (1.24/20.4%0)

04-02 (1.21/17.5%)

05-03 (1.50/45.69%6)

06-01 (1.18/14.6%6)

10-02A (1.26/22.3%0)

10-02B (1..33/29.1%0)

11-01 (1.29/25.29%0)

T T T T T T
Concentration (ug/sampler)

I Acceptable

Marginal
_ Does not meet Measurement Quality Objective

r
0.00 0.25 0.50 0.75 1.00 1.25 1.50

2.00




« Generated VOC and carbonyl PT samples in QTR4

Summary

of CY2011
— 25 labs; 23 cans and 18 cartridges
VOCs Carbonyls VOCs
Target = mean confirm | Target = mean confirm | Target = mean lab result

Metric Number % of total Number % of total Number % of total
Total compounds 345 100 72 100 345 100
Met MQO 249 72 53 74 270 78
Did not meet MQO 82 24 7 10 61 18
Not reported 14 4 12 17 14 4
Mean absolute % diff
betwegn targgt and 8 4% 2 704
theoretical spike
amount

« Should T be assigned as the mean lab value instead

of the mean value of the confirmatory analyses?

» To be continued...
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